g

~ Declassified and Approved For Release 2012/06/14 : CIA-RDP89B00487R000400690001-6

o) SINGLE
- | 680566
‘ Copy No. 5
APPLICATION
OF

RUSSELL E, PRENTICE

FOR

UNITED STATES PATENT

ON

. . CAMERA SHUTTER MECHANISM =

Case No 57-14

Assignee

No. of Drawing Hycon Mfg. Company
Sheets 3

Attorney of Record
Forrest J. Lilly

SPECIFICATION

TO ALL WHOM IT MAY CONCERN:

Be it known that | Russell E. Prentice

a citizen of the United States of America

and resident of Smithtown, Long Island

in the County of__ &_&/Ié

and State of New York

have invented a new and useful Camera Shutter Mechanism

of which the following is a specification:
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680566

This invention relates t¢ shutter mechanisms for
cameras, and particularly to s new and improved high speed
shutter mechanism for serial cameras and the like,

High speed cameras, such a8 are employed 4in serial
survey and military ghoto-reconnaissance work, require
shutter mechanisms which are extremely fast in operation,
accurately timed, compact, and capable of prolonged service
without adjustment or repair,

Conventional shutter mechanisms embodying shuiter
blades which are oscillated or reciprocated during each eXxe
posure are not capable of satisfying these requirements, vrie
marily because of the excessive wear and strain on the shutter
parts resulting from reversal of the shutter dlades at high
shutter speeds. Further, the time required to srrest and
then reverse the direction of movement of the shutter blades
severely limits the minimum exposure time which can be achieved.

Various shutter mechanisms have been devised for &er-
coming the above and other deficiencies of oscillatory type
shutter mechanisms. Generally, these shutters employ shuiter
elements which undergo only unidirectional movement during
each exposure 80 as to avoid the deleterious effects attende
ant to reversing rapidly moving shutter blades.

At the high speeds involved in the operation of
shutter mechanisms of the type under discussion, the moving
parte of the mschanisme possess substantial kinetic energy
at the ends of their stroke., This energy, of course, must
be absorbed or dissipated in acme manner when the shutter
blades are arrested at the end of each exposure.

In order to achieve maximum mechanical efficiency

in shutter operation so as to permit a reduction of the power

5 T8
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input requirements ¢$o the shutter and thereby enable a re-
duction in the overall size and msss of the shutter, it is
desirable that the energy of the moving shutter parte be
converted to some useful function in the mechanism, 1In
existing shutter mechaniems, however, this energy is dise
sipated in some manner,with the result that the shutters
possess low efficlency and require relatively high power
inputs,

- Even tne most precise and durable shutter wechane
ismg, of course, require periodic adjustment and repair,
Servieing of the shutters in serial cameras, especislly
-those employed for aerial survey work, hag posed a problem
in the past. That is, it was generslly necessary to at
least pertially disassemble the lens elements of the cumeras
in order to remove the shutter mechanism for servicing.

Such disassenbly of the lens elements disturbed
the precise calibration required in serial survey cameras,
It was necessary, therefore, to recalibrate the cameras
following each servicing of their shutter mechanisms. This
recalibration was performed in the lsboratories of the
Bureau of Standards and was 8 costly and tilme-consuming opere
ation,

With the foregoing preliminary discussion iu mind,
a broad object of this invention may be stated as being the
provisicn of a new and improved high speed shutter mechanism
for aerial camerss snd the like.

A more specific object is the provision of & high
speed shutter mechanism embodying shuiter blades which underw
g0 only unidirectional movement durlng each exXposure,

Auother object 1s the provision of & high speed

wlm
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shutter mechaninsn wherein the forces and utn"mses, arising
during cperation of the mechaniss, are apprecisbly reduced
80 as to render the mechanism capable of accurate and proe
longed operation without adJjusiment or mepatr,

Yet another object is the orovision of a high
speed shutter mechanisn of the character described which
possesses high mechanical efficiency and lower power inpub
requivements than existing shutter mechanisms,

A further object 15 the provision «f a high speed
shutter mechanism of the character degeribed which iz relae
tively simple in construction, compact irn sige, and light
in weight, 80 sz to be idenlly suited to use in serial
cameras and the like,

Yet a further object is the provision of a high
speed shutter mechanism of the character desceribed which 4o
designed to be removed from a camern for servieing, without
disturbing the optical calibration of the comersn,

Other\obmm, adwmrntapges and features 2f the ine
vention will become readily apparent as the description prow
ceeds,

Eriefly, the foregoing and other objects are achieved
in the 1llustrative embodiment of the invention by the pro-
vision of an integral shutter assembly, including a supporting
freme mounting movable shutter blades, blade operating means,
and electrical control eirculiry for the blade cperating means.
This shutter sssembly 1s designed for removable insertion bee
tween lone elements of g cemera in such manner am £ permit
removal of the shutter mechenism for servicing without dise
turbing the cptical calibratior of the sowmora,

The zhubier mechanisn 102012 aonmulens o set of doubic

a3
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ended, rolary shutter blades wiich are normally positioned
with one end of the blades in the apertwre opening. bach
exposure is accomplished by turning the blades i:n alteie
mately i;woutm directions, iu retract une ené o7 the bladez
from the aperture, and positics the other ends o¥ {ie blades
in the sperturc. Tlls; the bludes are turned in onhe Girece
tion Lo effect & given exposure and, in the vppusite, uw
effect the next vxposure. |

The shutter blades are driven {rum & pair of cone
pression drive springs _tbx'eu@x & rack, pinion, anc ring gnar
drive. These drive springs are slternately compressed and
released to rotate the shutter blades in slternately opposite
directions to effect successive exposures.

Thus, during each exposure, Liwe shutter blades are
rotated undex the action of one of Lhe drive sprionge, the Yew
maining spring acting as a brake v arrest the moving parts
of the shutter at the termlnation of the exposure.

These springe are accuralely matched U5 give bale
anced operation, sv that i;he spring, whichh 1z currently sct=
ing as the braking spring, absorbs most of the energy released
by the driving spring. The breking spring is, tuereiore,
partlally comprefsed at the end of the exposure. In order
to condition the mechaniasm for (he next exposure, it iz orly
necessary to complete the coupression of the breking spring
by replacement of the energy lust by friction and absorbed by
blade movement during the previous exposure.

The power luput requlirements and hence the oversli
gize and mass o the shutter mechanisu 1s, therefore, appreciw
ably reduced. Alpo, swilug Lo Che fact thwt the shutter bigdes

«

underge cndy unidireclionai wotlon Guring CRCL €XDOSUNT; Uiw

I
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parts of the mechanism are subject to appreciably reduced
shock and strain, The shutter mnchgﬁinm is, accordingly,
capable of proionged service without adjustment or repair,

The invention may be best understood from the
following detailed description taken in connection with
the annexud druuings, whereins

Figure 1 is 2 top rlan view of the present shutter
mechanism in one normal closed position, with cover parts
removed and frame parts broken awsy for clarity;

Filgure 2 1s an enlarged section taken along line
2-2 of Figure 1;

Figure 3 is an enlarged section taken along line
3-3 of Figure 1j

Pigure 3a 13 an enlarged section taken along line
3a.3a of Figure 1;

Figure 4 is a view similar to Pigure 1, with
parts in section and the shutter blades of the mechanism

- 4n wide open position;

Figure 5 is an enlarged section through the

shutter blade operating assembly of the mechanism;
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Figure 6 is an enlarged detail of certain latch
means embodied in the mechanism;

Figure 7 illustrates the present shutler, on re-
duced scale, installed in & cameras

Figure 8 is a side e¢levation of tie present
shutter; and

Pigure O is a schematic diagram of ceriain elec=

trical control circuitry embodied in the invention.

B

P

¢
'

Declassified and Approved For Release 2012/06/14 : CIA-RDP89B00487R000400690001-6



Declassified and Approved For Release 2012/06/14 : CIA-RDP89B00487R000400690001-6 —

Referring now to these drawings, the present
shutter mgchaniss will be seen to comprise a frame 20, ine
cluding & psir of normally upper snd lower frane sections
22 and 24, Lowsr frame section 24 comprises a generally
rectangular base portion 25 and a tapered, terminally rounds
ed portion 25,

Tapered portion 28 of the lower frame section come
prises » wall 30, formed with & flat upper surface 32, Opene
ing through the wall 30 is = circular aperture opening 3%,

Formed along the inclined and circular edges of

_thtlmfmmnummamuntmummnws 38
and 2 series of spuced, upstanding abutments ¥0. 1In the |
nm condition of the frame sections, the upper frame
pection 22 rests on the upper edges of the flsnges 38 and
abutments 30, 0 as to be spaced from the lower frame wall
30. Screws 42 secure the frame sections together. '

. The flanges 38 and sbutments 40 are spaced tv dew
fing in the assembled frawe & series of elongate, radial open-
ings M4 through which the shutter blades 46 of the mechanisu
are adapted to extend, as will be presently described, Foros-
ed in the upper frame section, concentric with the opening 3%
in the lowsr frame section, 1s an sperture opening A8.

Shutter blades A6 sre identical and each comprises
an elongste blade element which is generslly ;ymtﬂeal
‘about & trensverse center line and formed with sector-shaped

' ends M6a and A6b, Rigid on sach blade element intermediate
the ends of the latter is a transverse shaft 50,

As shown, the several shutter blades are located in
the space between the frawe sections 22 and 2k, Opnosite
ends of the shutter blade shafts 50 ave Journalled in Che

o
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. frame sections for rotation of the shutter blades about
axes extending normal to the lower frame wall 30 and equi~
angularly spaced about the axis of the aperture openings
34, 48, These axes of blade rotation are radislly spaced
from the axes of the aperture openings a distance somewhat
greater than the radius of the openings, as shown.

Rigid on each of the shutter blade shafts 50 at
the normelly upper sides of the shutter blades is a sector
gear 52, The several gector gears 52 are disposed in & cOne
mon plane paralleling the frame wall 30, while the several
shutter blades 45 are disposed in overlapping fashion, as
ghown,

Normally, that is between exposures, the shutter
blades are positioned with one or the other of their ends
46a or 46b in line with the aperture openings 3%, 48, so
an to close the latter. Figure 1, for example, shows the
shutter blades in one normal position with their ends 46a
in line with the aperture openings. When in normal position,
the outer ends of the shutter blades extend through the
radial slots &4 in the freme, as shown.

During operation of the shutter mechanism, to be
hereinafter more fully described, an exposure is effected
by simultaneously turning the blades in a given direction
from one normal position, wherein one end of the blades cover
the aperture openings, through the intermediate position of
Figure 4 wherein the aperture is fully open, to the other
normal blade positlon wherein the aperture is closed by the
other ends of the blades. During the next exposure, the
blades are turned in the opposite direction from the latter
normal position to their original normsl positicn.

e
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It will be observed that in the intermediate shutter
blade position of Figure %, the inner concave edges 46c of
the shutter blades define a generally circular aperture openw
ing substantially equal in size to the aperture openings 36,
43 1n the frame sections.

The shutter blades are cscillated in the manner dese
cribed above, by shutter drive weans comprising a ring geay
54 formed with circumferentially spaced, toothed sectors 56,
each meshing with one of the shutter blade plnions 52. Ring
gear 54 1s located in & circular slot 58 opening through a
wall 60 of the upper frame section 22, and extending across
the undersides of a series of radial reinforcing ribs 62 of
the latter freme section. These ribs have recesses in their
underside, as shown, in which the shutter blade pinions are
located coplanar with the »ing gear,

The ring gear is Journalled on the upper frame sec-
tion by a series of bearing rollers G4 which are rotatably
supported on the frame sections 22 and 24 in the manner shown
in Figae 3 . These rollers are located opposite the several
ahutter blade pinions 52 and engsge in peripheral grooves 66
formed in the outer cylindrical surface of the ring gear.

During operation of the mechanism, the ring geaxr Sk
1s oscillated through a given angle to oscillate the shutter
blades 46 between their aforesaid normal positions. Oscile-

~lation of the ring gear is limited to this given angle by
means of & pin 67 fixed to one of the reinforeing ribs 52
of the upper frame section, and extending through an arcuate
slot 68 in the ring gear.

Ring pear 54 is driven in opposite directions by a
drive spring assembly, generglly indicated a% 70. Thig drive

Do
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assembly comprises a reciprocable rack 72 which is moved

in one longitudinal direection during a given exposure, and
in the opposite longitudinal direéticnv&uring the next exe-
posure. A pinion 74, journalled on the upper {rame seciion:
22 and meshing with the ring gear 5% and the rack 72, serves
to convert this Opposiée lonpitudinal movement of the rack
to angular movement of the ring gear through its aforesaid
given angle. ‘

Rack 72 is fized to a2 slug 76 which is slideably
and nonerotatably received in z sleeve 78, The rack projects
exterlorly of the sleeve, for engagement with the pinion 7%,
through an elongate slot in the wall of the sleeve. Sleeve
78 forms part of a movable carriage, which is generally desig-
nated by the numeral 80. ,

Carriage 80 further includes a generally rectangular
base plate 82 to which the sleeve 78 is rigidly secured.
Carriage 80 1z movably supported on the rectangular base DOr-
tion 26 of the lower frame section 2% by mesns of four beare
ing rollers 8%. .

Bearing rollers 84, which are similar to the ring
gear supporting bearing rollers 64, are journalled on the
lower frame section and peripherally engage in groovee 85 in
the opposite side edges of the carriage base plate 82. The
sleeve 78 1S thereby supported on the lower frame section
for right and left hand axial movement, as the mechanism is
viewed in the drawings.

Positioned within opposite ends of the sleeve 75
are a palr of compression drive springs 88 and 90, These
springs abut at opposite ends the adjacent end of the siug

76 and clogure plugs 92, which are threaded in the ends of

. Fo 18
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the sleeve 73, as saown.

During operation of the mechanisu, the slug 78
is moved in opposite directions, o oscillate the aha’;tg:‘ﬁ
blades #65, by the action of the drive springs 53 and 90.

- The plugs 92 are adjustabls, Ly ihreading therecd into
.and out of the sleeve 7J, iiv fie purpoge of equalizing
the tension oI the <drive springe to achieve balanced o0erw
ation, as will Le presently wore fully discussed.

Generally indlcated at 9% is a motor drive asseuwbly
for moving ihe carriage 80, and the sleeve 78 thereon, 4n
opposite axial directions. This motor drive sssembly COme .
prises 2 reversible d.c, motor 92 which rotates 2 final
driven pear 98 through suiiable reduction gearing 100.
Driven gear 98, in turn, meshes with s rack gear 102, f1ixed
to the carriage plate 82,

‘ Operation of the moior 95, therefore, drives the
carriage 80 in one direction or the other, depending un the
diveciion of rotation of tie wotor. A manual knob 10k S
provided for manually turning the driven gear 98 to move the
carriage.

Generally indicated at 106 is a latcl: assembly for
releasesbly retaining the slug 76 against movement witi: the
carriage 80. This lateh assembly comprises sn upst:ancung
lateh support 108 fixed to the base portion of the lower
frame section 24 directly below and centrally of the carrviage
80, as the mechanism is viewed in Figure 1. '

Plvotally connected at one end o opposite ends of
the latch support 108 are & .air of arresting latch finpers
310 and 112 The $ip of {le loft havd latod fiarer 110 OVere
‘iles tac tip of ihe right hand lateh Pingew, av shoun. The
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tips of these lateh fingers are blased Luward the caveiage
80 and against a projectiing lateh bloek 115 on tie movable
slug 75 by a spring wire 11/, ZLateh bloek 113 projecis ox-
teriorly of sleeve 78, fur comtuct with ine lateh fingeray
through an elongate uiot 0 Ul well of shie slecve, as shown,

The edges ol UL ol Jiagess 11U, 132, engugeable
with the latch Lluc, ave natched adjacenh the ting ©f %he
fingers to Jor Dhoulders 1130 and 120, Uhese Linger shouldens
118 and 120 co¢ engapeable with shoulders 122 ang 124, formed
on the laicl Divek 115, o Jetaiu the slug 70 agaiust movee
ment In oe divection or the other.

“hus, when the slug is moved Lo ils right hand limite
ing position, as the mechanism is viewed i1u Jigure 4, whevela
the ring pear 54 is votated in a clockwise Girection 5 one
1imit of Lts ungulsr wmoveuweni Lo turn she shutter Llaces &0
to one of thelr aforesaild normaal positiocuns, shonider 118
on lateh {inger 110 engages (he leit hand lateh bloek shoulder
122 to latei: the slug againsi left hand movemeni.

Similarly, when the slug 75 ls moved to 4%e lels
hand limiting position, wherein the ring gear 54 1s rolated
in a counterclockwise direciion to the other Iimii of itz
angular movement {0 turn ihe shutter olatep Lu their siher
normal position, the shoulder 120 on the laten finger 112 eie
gages the rlight nand laten block shoulder 12% Lo lateh e
slug 75 against right hand wovewe L. .

The laten block shoulders 122 and 12% are Zocliuned
at a 57 angle relative to ilie shoulders 118 and 120 of “he
lateh fingers, es shown in the detall of Figure £, i0 nrie
mote proper eugagement and disengagement ©f Shese shoulders

during operation of the wechanism, as wild bo described,

wllw
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Alsc embodicd on the latch assembly 105 is a
trip latch comprising 2 latch plate 126 located between
the shoulders 118 and 120 of the lstch fingers. This
latch plate 1a pivotally connected along one edge to the base
of the latch support 108 on that side of the latter proxi-
mate to the carriage 30.

As shown most clearly in Figure 2 , the free end
of the latch plate 126 is located below the plane of the
under latch finger 112 and Jjust above the plane of the
underside of the latch block 116. The latch plate 126 is
swingable between 1ts solid line latching position of Figure
2 , wherein the free end of the latch plate is located in
the path of the latch block shoulders 122, 124, and its phan-
tom 1ine released position of the latter Figure. In this
relsased position, the free end of the latch plate clears
the latch block._

Normally, the latch plate is retained in its solid
line latching pdaition by & coil compression spring 128,
shown in Figure 2 . Retraction of the latch plate to its
released position 1s effected by energizing of a solenocid
130 including a headed plunger 132 which extends loosely
through an enlarged opening in the plate. When the solenoid
18 energized, the plunger 132 is drawn downwardly, as viewed
in Figure 2 . The head on the plunger is thereby engaged
with the latch plate to rock the latter to its phantom line,
released position.

The opposite side edges 134 and 136 of the lateh
plate, which edges are engageable with the latech block
shoulders 122, 124 as described below, are disposed Jjust
siightly behind the adjacent shoulders 118, 3.20 on the lateh

-13-
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fingers 110 and 112, as may be most readily observed in
Figure 6. It will be clear, therefore, that when either
of the shoulders on the latch fingers is engaged with its
respective latch block shoulder 122 or 128 to lateh the
slug 75 against movemen: in one direction or the other,
the latch plate 125 may freely rock to its latching posi-
tion in the path of the engaged latch block shoulder. The
latch block engaging edges 13%, 136 of the latch plate
parallel the latch block shoulders 122, 124, as shown.

Fixed to the carriage sleeve 78, centrally thereof,
is a cam plate 138. Cam plate 138 is of generally rectangu-
lar configuration and has two of its corners bevelled to
form cam faces 140 and 142, These cam faces are engageable
with upstanding pins 144 on the latch fingers 110 and 112
during movement of the carriage 80 in opposite directions
for camming the latch fingers out of latching engagement
with the latch block 116, as will be preently described. -

Figure 9 schematically i)llustrates an electrical
control circuit embodied in the present'shntter_meéhaniam.
This control circuit comprises a pair of double pole, double
throw, left and right hand start switches 146 and 148, re-
spectively. Referring to Figure 1, these switches will be
seen tO be mounted on the lower frame section 2% at opposite
ends of the rack gear 72 fixed to the movable slug 75. The
rack gear is formed at its ends with projecting shoulders
150 engageable, at opposite ends of the stroke of the slug,
with the plungers l4%a and 148a of the start switches 146
and 148,

Surrounding the plungers 136a and 148a are springs

152 for blasing the left hand plunger 146z toward the right

-1k
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to a position wherein the right hand contacts 135b of the
left start switch 146 are closed, and bilasing the right
hand plunger 148a toward the left vo a position wherein

the left hand contacts 138b of the right hand start switch
are closed. The parts are sc located that the left hand
rack shoulder 150 engages the plunger 146a of the left hand
start switch 145, to open the normally closed contacts 145b
and close the normally open contacts 1h5¢c of the latter
switch, upon left hand movement of the slug 115 to 2 posi-
tion slightly short of its left hand limiting position
wherein the right hand latch finger 112 snaps into place in

front of the right hand latch block shoulder 124.

"Similarly, the right hand rack shoulder engages
the plunger 138a of the right hand start switch 138, to open
the normally closed contacts 148b and close the normally
open contacts 148c of the latter switch, upon right hand
movement of the slug 116 to a position Just slightly short
of its right hand limiting position wherein the left hand
lateh fing?r 110 snaps into place in front of the left hand
latch block shoulder 122, ‘ ‘

Indicated at 154 and' 156 are a pair of right and
left 1imit switches. These switches are mounted one over
the other on the lower frame section 24 adjacent the lower
right hand corner of the carriage plate 82, as the mechanism
is viewed 4n Pigure 1 . The activating elements 1542 and
156a of these. switches are engageable with elongate cam ele=-
ments 158 and 160 mounted one over the other on the carriage
plate 82, as shown. The right limit switch 154 1s normally
open while the left limit switch 155 is normally closed.

The cam elements 158 and 1€0 are formed with ve-
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cesses 162 and intermediate inclined cam faces 154, as
shown., The llmit switches occupy their above~described
normal positions when their respective actuating elements
154a and 156a are engaged in the cam recesses 162 and are
cperated to thelr other positiong during relative travel
of the actuating elements over tie inelined cam faces 154
to the raised portions O the cams,

The Inclined cam face on the lowe: can element
150, associated with the left limit switch 155 is offset
slightly to the right, as viewed in Figure 1, relative to
the inclined cam face un the upper cam element for reasons
to be described. Means 156 are provided for axlally ad-
Justing the cam elements to vary this offset of the inclined
cam faces 164, as well as to locate the inclined cam faces
in predetermined relation to the carriage 80, as will be
presently discussed.

The control circuit of the mechanism further em~
bodles & pair of relays 168 and 170 which are supported in
side-by-side fashion on the lower frame section, as shown
in Figure 1.

Relay 168 comprises a coil 168a and a pair of cone
tact sets 172 and 174 including, respectively, normally
closed contacts 172a, 1T4a, and normally open contacts 172b,
174b. Relay 170 comprises a coil 170a in shunt with the
motor 95 and normally closed contacts 176 in series with the
latch plate solensid 130, These various ciréuit elements
are connected as shown in Figure 9.

«16=
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OPERATION

The parts of thé mechaniam will be assumed to
be initislly in their intermediate position of Figure 4
In this condition of the mechanism, the carriage 80 is lo-
cated in a centered pogition intermediate the limits of
its travel.

The slug 7%, which is now unlatched so as to be
freely movable in the carriage sleeve 78, is retained in a
center position in the sleeve by the drive springs 88 and
90. The tension in these springs, of course, is now equal-
1zed. The threaded plugs 92 in the ends of the carriage
sleeve permit adjustment of the initial tension in the
drive springs, as well as centering of the slug 75 in the
carriage sleeve. '

The latch block 116 is now centered with respect
to the latch shoulders 118 and 120 of the latch fingers
110 and 112 and the latch plate 126, Since the slug 75 is
in 1ts center position, the shutter blades 46 occupy their
intermediate, wide open position of Figure 4 , and the right
and left hand start switches are in their ndrmal, solid line
poaitions of Figure 9.

When a d.c. voltage is impressed on the input terw
minals 178, 180 (Figure O ) of the shutter mechanism, coil
1682 of relay 168 is energized through a circult extending
from the positive input terminal 178, lead 182, now closed
left hand start switch contacts 136b, lead 18%, now closed
right hand start switch contacts 148b, and lead 186 to one
end of relay coil 168a, and from the other end of the latter
¢oil to the negative input terminal 180. This energizing of

coil 168a results in opening of its normally closed contacts

<17-
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| 172a and 1T4a and closure of 1ts normelly open contacts
172b and 174b,

An energizing circuit through the shutter drive
motor 1s now compléted from the input terminal 178, through
lead 182, start switch contacts 146b, lead 184, start switch
contacts 148b, lead 186, lead 188, relay contascts 172b,
motor 95, rslay contacts 174b, and lead 190 to the negative
d.c. terminal 180. The motor is polarized to now drive the
carriage toward the left, as viewed in Figure l . The slug
72, of course, moves to left with the carriage. The shutter
blades 45 are theredby turned to one of their normal closed
positions,

During travel of the carriage to the left, the
right limit switch 158 1# closed by relative movement of
its actuating element 15ka out of the recess 162 and onto
the raised cam surface portion of its cam element 158.

Upon movement of the carriage 80 to the left to a position
(Pigure 1 ) wherein the right hand latch block shoulder 124
Just clears the shoulder 120 on the right hand latch finger
112, the latter and the trip latch plate 126 snap in behind
the latch block to latch the latter against right hand move-
ment. The left start switeh 186 1s now operated to its
phantom line position by engagement of its plunger 146a
with the slug rack gear 72.

This action cuts the power to the motor 96 and
the relay 168. Since the slug 75 is now latched against
right hand movement, left start switch remeins in its phan-
tom line position and relay 158 remains deenergized. Since
the contacts 146c of the left start switeh 146 and the
right 1imit switeh 154 are now closed and the contacts of

«18-
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relay 168 occupy their normal position, motor 96 is
immediately reenergized for reverae rotation to drive

the carriage 80 to the right. The energizing circuit for
the motor is now from the d.c. terminal 178, through lead
182, left start switch contacts 1%6c, lead 192, right
1imit switch 154, lead 194, relay contacts 1T4a, motor
96, relay csntacté 172a, and lead 196 to the negative d.c.
terminal 180,

During this movement of the carriage to the right,
the left hand drive spring 88 is compressed against the
slug 76 which, as Just mentioned, is latched in its left
hand limiting position wherein the shutter blades 46 are in
one normal position closing the shutter aperture. Engage-
ment of the cam plate 138 on the carriage with the right
hand latch finger pin 144 during this right hand travel of
the carriage retractas the latch finger 112 to its released
position. The trip latch plate 126, however, retains the
slug 76 in its left hand latching position. -

Right hand movement of the carriage is terminated
by return of the right limit switch 154 to its manual open
condition which cuts the power to the motor 96. This return
of the 1imit switch 154 to its normel condition, of course,
occurs when the actuating element 154a of the switch rides
into the recess 162 of the upper cam element 158. The upper
cam element 1s so axially adjusted that the right limit
switch is thus opened when the carriage 80 has been driven
to a position (Figure 5 ) slightly past its center position,
as discussed more fully below. The shutter mechanism is
now conditioned for an exposure.

An exposure is initiated by energizing the trip

-19-
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lateh solenold 130 U0 retract the lateh plate 125 and
thereby release the slug 75 £or right hand movement in

the csrriage sleeve 78 uider the action of the now cole
nressed, left hand drive soeing 88, The solenocid 130 &s
engrgized by applyiug & pulse to its input terminals 193,
oinee wotor 9 1s now deenergixzed, relay coil 1708 in
shunt with the motor is alss Jdeenerplzed and 1ts contacts
175 are in their normally clicsed position, The solensid
1s, therefore, energized by the pulse and the siug 75 is
releaged, as Just mentioned,

Upon release, slug 75 48 propelled to a right
hané limiting position wherein the left hand lateh finger
110, which clears the cam plate 138 in the present night
hend position of the cerrisge 80, snaps in behind the left
hand lateh block shoulder 122, The slug 76 ic then latched
against left hand movement, o

During this right hand travel of the siug 75, the
shutter blades 45 sre turned in one direction from their
nermal closed position of Figure 1 , through their intere
mediate position of Pigure 4 , to their other normal cloped
position ¢o effect an exposure. Upon latehing of the slug
in its right hand limiting position, therefore, the shutter
apertiure is reclused,

As preliminarily mentioned, during each EXDOBULE 5 -
tne drive spring operates the shutter blades, ang the other
drive apring acts #s a brole to arrest the moving parts of
the mechanisn, Thus, during the obove ripht hand travel oo
the slug 75, the right hand drive spring 90 acts as a brake,
As earlier noted, the drive springs comprise s matched set.
“he right hand spring, therefore, absurbs a substantinl DO

«20=
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{ion of ‘he energy velested by the compressel, left hand
“driving spring during the {irst exposure and is thus
vartisliy compressed when ight hand novenent of ¢he slug
i finslly arvested.

¥hen the wecihanizn is properly adjusted, Che slug
45 srrested in its right Land travel slightly beyond its
right hand latehing positicon wherein the left hene latch
block shoulder 122 just clesrs the shoulder 118 on e
left hand lateh finger 110, This permi¢s the latier finger

* o snap 4n behind the iateh block end lateh the slug against
left hand movement. ‘

70 this end, the can element i50;, associated with

the right 1imit switeh 154, is so initlally axially acjusted .
by the means 165 as to effect initial driving of the earriage
80 to the right to a position whercet the left hand drive
#pring 85 1s sufficiently compressed to sccomplish propelling
of the siug sixgh*cly beyond its right hand latehing gméif:ion,
in the mguner Just sentloned,

During the second ‘axposum, the slug 75 is proselled
$2 the left by the right hand drive spring S0, the left hiand
gpring 88, in this instance,acting 9% a brake Lo arvest the
siug slightly beyond its left hand latching position., Quw
ing to friction and inertial losses, of courge, the energy
absorbed by the right handé Grive spring 90 during the first
exposure is less than that velcused by the leflt drive spring
0. “he partisl compression of the yight €rive spring 90
by the slug at the end of Che Dirst exposure 1s, Chercforg,
insufficient to propel the slug 74 £0 1ts et hand mwm@
pusltion, and thereby complele the second exposure.

%o condition the vechanlsn for the second exposure,

e
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therafere, addstional snevey; et least equal <o that logt
Guplng the first exposure, “wit be added to the right hand
detve zooing 90 3t the end of the first exposure, This
gadsyional eneryy is sunplied by the motor 9% which auboe
netically Crives the cavriors 20 to the left at the end
of the firgt exposure., CYe right hand drive gpring 90 is
thereby additionnlly comrrenged ageinst the slup 75s which
7g then latched in its right hand limiting pmﬁt_ian.

e right bané Crive anring is thus additlonally
conpressed until 1ts conmrmession substansislly equele that

At

pogoessed by the left gxive spring 80 at the fnltle
gtlon of the irst exposine,

Thiz movenens oF the carriage to the Pt 29
sceomplasned as £oXiowsz, TUoon release of the slug 75 for
cigad aand movement during ﬁ?m firpt exposure, the lefl
staprt gwitch 146 is veturnsd to its normal solid condition
with resultant reclozine ©f ita tontacte 15b, Immediztely
{hereafter the slug ergases the plunger 1h8a of the right
at#rts awiéch 148 z0¢ operates the latter to its phantom line
soncition, Latehing of the slug in its r&ght hand limdting
analticn, &n the menner deseribed above, retains the ﬂg: A
sgmot switoh 4 this condition. Since the carriere 8(3 18,
af thie Gime. 2 4te pich lend limiting position, the left
2amae awt el 150 s 4n 4%s normally closed position owing
oo enszenens of its zetunting element 156a In the recess
580 of 150 asstefated cnn element 150.

Relay 150 1e now enerpized through o 2ireulld exXe

vanding from the d.0. termiimal 178, lead 182, micht start
ol pontzets 1%58e, 1afh 1intt switeh 156, lead 180,
eotl 168z, to the negative d«,m terminal 180, With relasy |

w

w2
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| 153 chus energized, motor Ud is cﬁergize&, 1o Grive tie |
carvisge 50 to the lert, irom the G.c. tevminai 193,
tarough the left imis switeh 156, lead iG8, now closed
velay contact 172b amd iT4b, and leed 190 counected io
the negative d.c. terminai 130,
Hotor 93 1s thus ¢nergized to drive tue carriage
30 €0 the left. The rigit nand drive spring 90 is theveby
compressed against the siug 76 which is latched iu 4bs
right hand limiting posiiion, as wentioned sbove.

This left hand traved of the carriage continues
antil the left Iimit switch 156 is opened by engagement of
its actuating elemen: 1562 with the inclined cam face 154
of its assoclated cam element 160. Uhe power ©o the telay
156 and the motor 95 is thereby cut off.

The cam element 3150 is initlaldly 80 axiaily dade
justed, by means 156, that this left hand travel of the
carriage is terminated, as previously indicated, wien ihe
compression of the righé hand drive spring 90 is sufficient
to m'opci the slug 75 to its left hand latching position.
The carriage 80 1s then located slightly ¢o the jefi op
its eenter pomsition, and tiis compression of the right nand
drive spring approximately equals the compression of the

~ left hand drive spring 83 at the inltiation of the first
exposure. ‘ . .

During this left hand travel of the carriage, Wi
cain plate 135 on the carriage engages the pin I4% on the
left hand iatch finger 110 and cams the Jatier 30 448 rew
ieased position, Since tie wotor 95 is energized, however,
Ghe relay coil 1702 in snunt with the motor is also energized.
its relay contacts 175, in series with the trip latelh ssle -

~23-
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n2td 130, eme, therefore, coenyand the esdensid 120 w113
Do doengmolzed eyen © "‘“3““’;3. fhe pulse shileh 2nttdnted the
Timet euvopure 49 stlil ruplled to the grlentid terminnla,
Che Yateh plate 126 will shus have betm returned $0 Ato
chehing poeibion, fn i suth of the slug lateh block 116,
arior to release of the Ioft hend lateh finpex 310, The
slug 76, therefore, reunine lobehed in 2t ripht hand Minite
ing owogition,

The shuSter meclunisn 2s now condlitioned far (v
neeond exposure which ir azain inltlated by enerpiziup the
trin lateh solenoid 130. UVhen the solensid 4s appin eners
glzed to retract the Uriy luteh plate 125, the siup 75 2o
veleased and provelled {0 the left by the now compressed
right hand drive soring 00, During this lef hond Coavel
2 the olug, the slmbier blades 82 are rotated; 4n o e
rection onposite €2 thelr rotation during t‘m £irst exnocure,
to effect the second axpoLuDe,

Movement cf the olug 70 to the left &p avrested
by the laft hand drive spring 88 when the =lug i& St i Se
Iy beyond 4tz Jeft lond Jaboking position, ©h Mg;w hand
Anten finger 112 =mow gnans 40 bekind the lated bloch NS &=
Iatoh the slug In this la%ter wosition,

~ Duning avresting of the slug 70, the of% bhand
drive zoring absovhs a aovgion of the enexgy oeleased by the
2okt hand soring “ML 12 thereby nartlally eomaressed 2n Ghe
same manner as the »icht hand drive soring durins the £vsg
sxposure. As befove; hovevar, the enersy logses oooumping
during Che second axnosure et be swoplisd 5> $he 1895 hand
értve cpring 38 to eondifton the mechantsm £ov She Shird
exposure. This is accomplisied by driving of the carniare

P

Declassified and Approved For Release 2012/06/14 : CIA-RDP89B00487R000400690001-6



Declassified and Approved For Release 2012/06/14 : CIA-RDP89B00487R000400690001-6

8G to the right %o the position 1% cccupied at tie initie
ation of the first exposuve. L

" Thus, when the ciug TS 48 released Lo effect ke -
second exposure, the rigal start switeh 148 is velismed to
its norusl conditien and imuediately thereafter the ieft -
stars switch 145 1s operated ¢o its phantom line positicn
by ke slug. Also, since the carriage 80 45, ab this %oue,
ot the left hand 1imit of its travel, left limit switch 156
43 open, as mentioned above, and the right 1iwis switeh 150
is closed. Helay 160 is now deenergized,

The wotor 96 is now enervglzed, in the nanner Gegw
cribed with reference t¢ operation of the mechanisu, prioe
to the first exposure, i.e., through contacts 140c of The left
start switch 145 and right 1imis switch 154,

Hotor 95, f;hemf‘m'-e_, cdrives the carriage 0 ¢9 the
right and tie left hang drive spring B8 is again compresced
against the slug 75 whicih: is now latehed in its left hand
position. | |

During this right hand movement of the cavriage,
the currently engaged iatch finger 112 4s cammed $o its ve-
leased position. The trip Z‘a.at;eh relay 1708 is now energiczed,
however, So that the trip lateh plate 125 is in 1ts latehing
position in front of the lateh dlock 115. The slug is there-
by retained in its left hand latching position, as before.

Tpon opening of the right 1imit switch 154 0o terw
ninate right hand movement ©f the carriage, in the manner
Gescribed wiih reference to conditioning of the mecianism
£or the first exposure, tie wmechanism is conditiocned fop
inltlation of the third exposure. Operatiocn of $he mechan-

ism during this third, as well ag every old numbered EXpoT-

«EFm
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d“'e themeafter, is ddensical o 2ts cpevation Guring Caw
Siral expogure. Simllardy, operation of the mecianisn
-~ durdag She fourth and evely even muUberes QXpozure Llplee
1Ger 1o identleal $o iln cperzbion Guring (he seound oXe
R A2t 4 5 8

Trom g above demerlpilon, 46 wili be elesy Tzt
fhe shutbter blades 45 are Uurned in only one Glueciion Cive
Lo each expusure.  oacell ¢nud strain. on Ue tiechanisa i
thereby substantially reCuced. The ueelonisn 10, Weveire,
cubject to reduced wear so as $0 be capable of prolonged
ureration uith Jzat‘zﬁwmna or repail.

Fuprther, suing o She altcrnate use < of Ghoe Gadve
grrings as bralkes, €0 85 U0 abstek o periion of Lhe encsly
veleased by the driving spving, the mechaniesl efficiency
of the mechenigs 4s greatly onhkanced. 08 LOWSY A00US Tew
quirements to {he mechanlsy, ac well as its clzo and uosy,
gre, therefore, subatentlslly raduced.

£ ghown in Figare T, the frame 20 of the present

goutber mechmnlan Lo desipned for renovatles ingeriiun bew
tueen leny elemecis L o7 & camera . %o this end, tie
canera wI11 e srovided wiil suitable guides {asy shoun)
for slideably vecelving Lo ohwiber frane, 23 well as lﬁg;zt:
geals {not shomm) o prevent leultage of ldgat 4nto the camera.
The ghuiter meshanism way, thenefore, be zemoved frua Lo .

sera Sor gexvilodipy withows dlsturding tae oplles of e
COTIPo )

awaersus uedlficslions In design, arvangemens oz
partsy and Insirumenialliics of Che luvention will Lo gopare
enl wlthin €he seope of thw Collowing claius.

"“""n'r!'%
EATRARA S 4

B
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I CLAIM:

' 1, A shutter techanisn comdrisings wmeans definw
inz o 1ight averture, o acvohle shubter blade having o palr
of spaced blade nortions gud novable 4n ore directicn o &
fives olosed nogiticn yorein one of anld blade pirtions 18
lezated in e2%d aperture ant the other blade portion 25 mow
traated fvom the aperturs aud in the opnosite Alveetion $o
a seceond closed pasition whorein e positions of sald dblade
portions ave reversed, said blade unecverdnsg cald anerture
during movement between gald aositions €5 olf0et an @3§§ﬁxzﬁﬁ
and drive means £or voving 2aid blads bebtueen snid olosed
positionsto effect successive ox»Isures by movemeat of the
blade in one of 8214 direstions during 2 siven ox)osure and
in the opposite dirgction during the next oxposuve,

2., The subject matter of elaim 1 wheyeln sogid
blade 1s movable in rotauion between spld closed posibions
about an axis intermedinte the endp of the blade, sald ends

of the blade comprising suid spaced blade porticns.

3. The subjJoet matier of ¢laim 1 wheveln geld drive
mesns eonprigses o novable menber operatively conneeted to
said blade to wove the 2stler and novable fn opposito divece
siong between ziven Yinmiiing positions ©0 move o244 blade In
opposite directlons betusen gald closed popitions, neans Jor
releazeably latcehing gals Gonber In gald limlting pogsitions,
and yieldable neans for moving sald uenber between sald 110ite

ing pooitione when cald wember 4o =meleased.
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%. The subject matter of claim 1 wherein sald
drive means comprises a movable member oOperatively connected
to sald blade to move the latter éhd mmvabli in oppbaite ad-
rections between given limiting pca&tiona to move sald blade
in oppoaite directzons between said closed positions, means
for releaseably latching said member in sald limiting p081~
tiong, a pair of yieldable means for moving said member 1n4
opposite directions between sald limiting positions when
gaid member 1is raloasea, and means for slternately rendering
said yleldable means effective to move sald member. |

5., The subject matter of claim 1 wherein said drive
means comprises é movable member operatively connected to ‘
sald blade to move the latter and movable in opposite di.
rections between given limiting positions to move sald ﬁlade
in opposite directions between saild closed positions, means
for releasesbly latching séid member in said limiting posi-
tions, yieldable means for moving said member in alternately
opposite directions when releaagd to effect successive exw
posures snd for braking said member at the end of:each'expas~
ure, said yieldable means being partially tensed in reaponse
to braking of aaid member at the end of each exposure 1n a
direction to partially condition said mechanism for the next
exposﬁre, ﬁaane for additioﬁally tensing said yieldable ﬁeans
at the end of each exposure to complde the conditioning 6f
sald mgchaniaﬁ for the next exposure. | |

Declassified and Approved For Release 2012/06/14 : CIA-RDP89B00487R000400690001-6



Declassified and Approved For Release 2012/06/14 - CIA-RDP89B00487R000400690001-6

6. The subject matter of claim 5 wherein said
yieldable means comprises a pair of gprings engaging
opposite sides of sald member for alternately woving said
member in said opposite directions to effect susceosive ex-
DOSUres, one‘of‘saié springs moving said.mgmber and the'
other spring braking said menber during each expioure, said-
other spring being partialiy tenged at the erd of each ax~
posure in response to.brakﬁng of the member, and said means
for additionally tensing said yieldable means ecomprising means
for additionally tensing eald other gpring at the end of each

exposure,. -

T. A ghutter vechanism comprising: moane define
\ing a light aperture, a wovable chutter blade having o rair
of spéced blade portions and movable in cne direetion $0 o :
firast clcséd position vherein one of said blade éarti@nﬁ is
located in said aperture and the other blade portion ic re-
tracted from the aperture and in the opposite ﬂix;é#ﬁon %éi
a seeond closed pooiticn whzrein the posltions of sald plade
portions are veversed, said blade uncovering said apertuée
during movement between sald positions to effect an exposure,
drive ueans for woving said blade between said cloged pogiw
ticné te effect succegsive cxposures by noverment of.ﬁhe
blade in one of saiﬂ‘directions,during a glven exposure and
in the opposite direction during the next exposure, sald
‘drive means couprising a meuber operatively cormected ¢o
said shutter blade for moving the latter and movable in
opposite Girections between given limiting positiono ¢o
msve saild blade in opposite directions betuwesn soid eloged
‘positions, 2 carriagc supporting sald member for wovement
between sald limiting positions and movable im gaid carriage
being movable sald copesite directions of wovement of
sald member, a palr of sorings at opposlte sides of said
member and engaging the latter at one end of said carriage
and the other end for alternately moving said member between
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sald limiting positions, means for releaseably latching said

" member in said 11mit1ng positions'against'movemeﬁt to move
sald blade while pernitting wmovement of the carriage relaw

S tive to’séid~member, and means for moving said carriagevin
oppcsite directions relasive to cald member when the latter
is lateched in said limiting positionsrwhereby to ehaﬁle alters
nate tensing of said springs and conditioning of the mechane

ism for successive exposures.

‘8. The subject matter of clain 7 during each ex-
posure one of‘said springs acts to move sald member to effect
thé exposure and the other spring acts to breking said meme _
ber at the end of the expoSure and is thereby partially tensed,
and sald carriage being movable at the end of each exposure

to additionally tense said other spring.

- 9« The subject matter of claim 7 wherein said
carriage is moved in one direction at the end of one exnosure
and in the opposite direction at the end of the next exnosure,
83id means for moving the carriage comprising electrical drive
means and control means for sald drive means autcmatically oper.
tlve at the end of each expogure to cause movement of the
carriage in a direction to condition the hechanism for the

next exposure.
10. The subjec” matter of claim S vherein said conw

Erol weanc comprises means for adjustably controlling carriage

travel at the end of each exposure,
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13, A shutter.mechaniaﬁ comprigingé means defiﬁ-
ing a light aperture, a movable shutter blade having a pair
of ppaced blaae portions and movable in bne direction té,a
first closed posifion wierein one of saild blade portiong 15
located in said aperture and the other blade porticn is ree
tracted from the aperture and in the cpposite direction to
& second cloged position wherein the pogitignﬁ of éaid biade
portionsc are reversed, said. blade unébvering gald aperture
during wmovement between said positions to effect an cumosure,
drive meang for qoving said blade between said closed pogie
ticns to effect successive exposures by movement of Ghe
blade in one of said directions during a given exposure and
in the opposite direvtion during the next exposure, said -
drive means comprising a member operatively connected to
gaid shutter blade for woving the latter ang mcvable in
opposlie directions between given limiting positions to
move sald blade in opposite directions between said cloged
positions, yieldable meang for moving said member beSwecn
said limiting positions when released, said yieldable
means being adapted to be tensed when sald wember is latched
in each of said limiting positions in a direction ¢e cause
wovement of i;hé member tO the opposite limiting position,
and weans »esponsive to latching of said wember in each of
sald limiting pdsitions éo tense said yieldable means in a
direction to cause subsequent movement of sald womber when

released to the opposite limiting position.
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12, A shutter blade drive for a shutter mecianism,
eomprising'a shutter deive momber movable An apposite die
’racticna betwsen given lim2ting positions, roleasezblio teans
resnonsive $o movement of sald menber $o each 22 g2ld 3;3i§
tions for latehing the menmber in sald pogitiong, wesler
operatively connected $5 soid blade to move the lntiow amdv
movable in opposite directiong between glven 1initing posle
tiona Yo move sald blade 4n opnosite directions b@éwe@m geia
cloged positions, means for releageably latehin~ s22¢ menber
in said 1imiting positicns,

13. A shutter blade drive for a shutior uechanicm,
comprising a support, a carrlane wovadle n ounooite dle
rections of the sunpnort, a blade enerating merher ou sold
carriage and movable in 3ald opposite directions welative
to the carrlage, means for »eleascebly latchans geid wovber
to the support in srnced imiting positions, oud yielisile
means engeging betueen s2id carriage and membor £or exewting
an unbalarced yieldable force on the menber in reppsade ga
movement of the latter in cither dzﬁectien from 2 glven nooDe
mal nositlon relative o the carrlage aﬁﬂ irn Che divection
of sald given position vhereby when gaid member iz latehod
in one of said limiting positlona, said member may be rouile
lonutiy biased toward the other limiting position by movensnt
of the carrlage toward the lattor nosition,
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15, The subject matter of claim 13 including
meanc responpive bo latehing of sald member in either of
8ald 1initing poetidonn Por driving the carriape €O o

glver posltion toward the oppooite limiting position.
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